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ABSTRAK 
 
 
 
 
 Swietenia mahagoni (S. Mahagoni) atau lebih dikenali di Malaysia sebagai 
Tunjuk Langit telah digunakan dalam perubatan tradisional untuk merawat pelbagai 
jenis penyakit. Objektif kajian ini adalah untuk menentukan pemboleh ubah 
(tekanan, suhu, dan saiz partikel) bagi pengekstrakan asid linoleik daripada biji S. 
mahagoni menggunakan pengekstrakan lampau genting karbon dioksida (SC-CO2) 
dan untuk mengkaji sifat-sifat penyembuhan luka daripada ekstrak biji S. mahagoni 
menggunakan model in vitro. Tiga parameter operasi SC-CO2 telah dioptimumkan 
dengan kaedah tindak balas permukaan menggunakan reka bentuk Box-Behnken 
untuk mendapatkan hasil yang tinggi daripada biji S. mahagoni. Aktiviti antioksida 
dinilai dengan menggunakan aktiviti sisa radikal bebas 2,2-difenil-1-pikrilhidrazil 
(DPPH), manakala aktiviti antimikrob dinilai menggunakan kaedah resapan cakera. 
Kehadiran asid linoleik dalam ekstrak S. mahagoni disahkan dengan menggunakan 
kromatografi gas-spektrometri jisim (GC- MS). Kemudian, ujian ketoksikan, cerakin 
goresan, cerakin transwell dan penghasilan kolagen dijalankan untuk menyiasat ciri-
ciri penyembuhan luka. Dapatan kajian menunjukkan keadaan yang optimum untuk 
hasil ekstrak biji S. mahagoni dalam julat eksperimen adalah 29.02 MPa, 57.88 
o
C 
dan 0.75 mm, dan hasil yang diramalkan adalah 20.68 % dengan asid linoleik 
sebanyak 34.91%. Dalam keadaan optimum, nilai eksperimen adalah sesuai dengan 
nilai-nilai yang diramalkan. Pengekstrakan Soxhlet daripada biji S.mahagoni 
mengandungi hasil tertinggi iaitu 41.08% ± 0.98 dan aktiviti antioksida iaitu 90.14% 
± 0.66. Sementara itu, hasil pengekstrakan SC-CO2 ialah 20.07% ± 0.48 dengan 
aktiviti antioksida 92.31% ± 2.89. Ekstrak biji S. mahagoni mempunyai kesan 
perencat terhadap pertumbuhan Bacillus subtilis, Staphylococcus aureus dan 
Escherichia coli pada kepekatan 100 mg/mL. Kesemua ekstrak merangsang 
pertumbuhan sel fibroblas pada kepekatan 0.1 - 0.001 mg/mL, mendorong kadar 
migrasi sehingga 100% dan menunjukkan statistik yang signifikan berbanding 
kawalan (p < 0.05). Kesan ekstrak SC-CO2 biji S. mahagoni terhadap migrasi sel 
fibroblas meningkat secara signifikan berbanding kawalan negatif dan menggalakkan 
sintesis kolagen jenis-I.   
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ABSTRACT 
 
 
 
 
Swietenia mahagoni (S. mahagoni) or commonly known in Malaysia as 
Tunjuk Langit has been used in traditional medicine for treatment of diseases. The 
objectives of this research are to determine conditions (pressure, temperature, and 
particle size) for extraction of linoleic acid from S. mahagoni seed extract by using 
supercritical carbon dioxide (SC-CO2) extraction and to investigate wound healing 
properties of S. mahagoni seed extract using an in vitro model. Three operating 
parameters of SC-CO2 were optimized by response surface method using Box-
Behnken design to obtain high yield of S. mahagoni seed extract. Its antioxidant 
activity was assessed by using 2,2-diphenyl-1- picrilhydrazyl (DPPH) free radical 
scavenging method, while the antimicrobial activity was evaluated using disc 
diffusion method. The presence of linoleic acid in S. mahagoni extract was verified 
by using gas chromatography-mass spectrometry (GC-MS). Then, the toxicity, 
scratch assay, transwell assay and collagen production were conducted to investigate 
the wound healing properties. The results obtained in this study showed that the 
optimal conditions for S. mahagoni seed yield within the experimental range were 
found to be 29.02 MPa, 57.88 
o
C and 0.75 mm, while the predicted yield was found 
to be 20.68% with 34.91% of linoleic acid. Under these optimal conditions, the 
experimental values were in agreement with the predicted values. Soxhlet extraction 
of S. mahagoni seed with the highest yield was 41.08% ± 0.98 and antioxidant 
activity was 90.14%  ± 0.66. Meanwhile, the yield of SC-CO2 extraction was 20.07% 
± 0.48 and the antioxidant activity was 92.31% ± 2.89. S. mahagoni seed extracts had 
inhibitory effects on the growth of Bacillus subtilis, Staphylococcus aureus, and 
Escherichia coli at the concentration of 100 mg/mL. All extracts stimulated the 
growth of the fibroblast cell at 0.1 - 0.001 mg/mL, induced the migration rate up to 
100% and exhibited statistically significant performance compared to control (p < 
0.05). The effect of the SC-CO2 extract of S. mahagoni seed on the cell migration 
fibroblast cell increased significantly when compared to the negative control and it 
was found to stimulate the synthesis of collagen type I. 
 
 
 
 
 
 
 
 
 
 
 
